Relationships between parent and child executive functioning were examined, controlling for the critical potential confound of IQ, in a family study involving 434 children (130 girls and 304 boys) and 376 parents from 204 community recruited families at high risk for the development of substance use disorder. Structural equation modeling found evidence of separate executive functioning and intelligence (IQ) latent variables. Mother's and father's executive functioning were associated with child's executive functioning (beta = 0.34 for father-child and 0.51 for mother-child), independently of parental IQ, which as expected was associated with child's IQ (beta = 0.52 for father-child and 0.54 for mother-child). Familial correlations also showed a significant relationship of executive functioning between parents and offspring. These findings clarify that key elements of the executive functioning construct are reliably differentiable from IQ, and are transmitted in families. This work supports the utility of the construct of executive function in further study of the mechanisms and etiology of externalizing psychopathologies.
Introduction
Endophenotypes, intermediate component elements closer to genetic action than the indexed phenotype, are useful in psychopathology research because of the inherent difficulty of finding genes that have a one to one relationship with complex multifactorial behavioral disorders (Gottesman & Gould, 2003) . A number of studies now suggest that executive functioning (EF) is one such variable, that is useful as an endophenotype for attention deficithyperactivity disorder (ADHD) (Doyle et al., 2005) and possibly also for other syndromes within the family of externalizing behavior disorders. Executive functioning is hypothesized to be closer to discrete avenues of gene expression than the more complex behavioral traits it indexes, as it refers to discrete cognitive skills that neuroimaging and lesion literatures have associated with specific brain circuits. In addition to attention-deficit-hyperactivity disorder (Barkley, 1997), EF has been identified as an etiologically important intermediary component in literatures on conduct problems and antisocial behavior (Lynam & Henry, 2001) , substance use disorders and alcoholism (Giancola & Moss, 1998) , and personality disorder (Nigg, Silk, Stavro, & Miller, 2005) .
A key property of an endophenotype is that it must run in families, and ultimately, be under some significant degree of heritable control. Although family transmission studies inevitably have genetic and family environment confounded, they are essential in the early stages of discovery when few large scale twin or adoption studies have been conducted due to prohibitive cost. Whereas several studies have looked at the familiality of components of EF, surprisingly few twin or family studies with adequate sample sizes have addressed this issue for EF per se (see review by Doyle et al., 2005) . Kuntsi, Rijsdijk, Ronald, Asherson, and Plomin (2005) looked at variability of reaction times in approximately 4000 twin pairs, and found evidence for shared genetic effects between hyperactivity and response variability; however other executive measures were not assessed. In a study involving 52 sibling pairs with ADHD, significant correlations were found between many of the measures of response inhibition and attentional control (Slaats-Willemse, Swaab-Barneveld, De Sonneville, & Buitelaar, 2005) . In still another study, involving 176 children (over half with ADHD) and their relatives, Nigg, Blaskey, Stawicki, and Sachek (2004) found small (r $ .20) but statistically significant familial correlations for individual EF measures. A recent study by Friedman et al. (2008) is a noteworthy exception both in sample size and in variety of EF measures assessed. Using a twin study design and a latent variable analysis, they observed a very large genetic component for the elements of EF that were shared within particular EF domains. They also were able to show that the EF latent factor involved components of variance that were independent of IQ. Additional studies are needed to extend and replicate their findings, both of the familial transmission of EF abilities and tasks, and of the differentiation of EF and IQ.
For simplicity, we use the term EF to refer to cognitive control processes that enable maintenance of behavior on a goal and 
